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Abstract
The particular objective of this thesis was to investigate the fundamental aspects such as catalysis, adsorption and kinetics of catalytic synthesis of p-Aminophenol by hydrogenation of Nitrobenzene and p-Nitrophenol. Following specific problems were selected for this study. (1) Catalyst screening and optimization of process parameters for hydrogenation of nitrobenzene to p-aminophenol to get maximum selectivity to PAP. (2) Kinetic modeling catalytic hydrogenation of nitrobenzene to p-aminophenol in a batch slurry reactor using Pt/C catalyst. (3) Investigation of adsorption of nitrobenzene, aniline and hydrogen from slurries of activated carbon and 3% Pt/C at different temperatures to determine the adsorption equilibrium constants and,(4) To investigate catalytic hydrogenation of p-nitrophenol to p-aminophenol in a stirred slurry reactor: Activity-selectivity studies and kinetic modelingThe first chapter presents a comprehensive literature review on the various synthetic routes for the preparation of p-aminophenol. Various aspects relevant to the chemistry and catalysis available in the literature have been discussed comprehensively and the scope for the present thesis is outlined. In chapter two, the catalytic hydrogenation of nitrobenzene in aqueous acid medium to p-aminophenol has been investigated. It was observed that Pt/C has higher activity for the hydrogenation of nitrobenzene in aqueous acidic medium to p-aminophenol. The effects of various reaction parameters such as catalyst loading, reaction temperature, hydrogen pressure and amount of sulfuric acid was studied on selectivity to p-aminophenol. It was observed that under optimized reaction conditions p-aminophenol could be obtained in selectivity as high as 74%. The possibility of using various solid acids like acidic zeolites, clays and acid treated alumina, and silica etc. as an alternative to the corrosive mineral acids (H2SO4) was also investigated. In second part, the kinetics of hydrogenation of nitrobenzene to p-aminophenol using 3 % Pt/C catalyst has been presented. The effect of catalyst loading and hydrogen pressure on the initial rate of hydrogenation was investigated. The initial rates were calculated from the amount of products formed in the initial period of reaction and the rate parameters were evaluated. Chapter three describes results on adsorption of nitrobenzene, aniline and hydrogen on activated carbon and 3 % Pt/C catalyst. The adsorption isotherms were generated for individual components and for mixtures of nitrobenzene and aniline from their methanol solution and the adsorption equilibrium constants were calculated at different temperatures. Adsorption of hydrogen was also investigated from its aqueous solution at different temperatures. The fourth chapter presents studies on catalytic hydrogenation of p-nitrophenol to p-aminophenol. Various supported metal catalysts were screened for their activity during the hydrogenation of p-nitrophenol to p-aminophenol. The effects of various reaction parameters like temperature, pressure, solvent, speed of agitation, catalyst loading and metal content was investigated. Further, the kinetics of hydrogenation of p-nitrophenol to p-aminophenol was also investigated using 1% Pt/C catalyst. The initial rate data collected at different initial conditions was fitted to different rate equations to find suitable rate equation. The fifth chapter summarizes the conclusions and future scope in the synthesis of p-aminophenol by catalytic hydrogenation route.

